QUANTUM    MECHANICS

QUARRYING

Davisson and Germer demon-
strated electron diffraction by
crystals in 1927.

The physical interpretation of
Schrodinger's theory is in terms of
probabilities. When, for example,
a wave crosses into a different
medium it is partly reflected and
partly transmitted. Similarly, of
a beam of electrons striking an
obstacle, a certain fraction is re-
flected and the rest transmitted.
The finite probability that an
electron bound in a metal may yet
escape from it facilitates the well
known thermionic emission while,
with a-particles in atomic nuclei,
this same important " tunnel
effect" constitutes the natural
radioactive a-decay. Direct use of
the wave properties of electrons is
made in the " electron-ray dia-
grams " of crystals and in the
powerful electron-microscope.

Schrodinger's form of the theory
also explains the nature and
strength of the homopolar binding
of two neutral atoms in the hydro-
gen molecule. In the presence of
another atom the electron can 110
longer be thought of as definitely
belonging to its own nucleus, there
being a finite probability for the
exchange of the two electrons be-
tween the two nuclei, which are
thus kept together (exchange
force). Similar forces which natur-
ally lead to " saturation " are pro-
bably at play in the binding of
protons and neutrons in the nu-
cleus. A further postulate in this
connexion is that in an atom no
two electrons can be in exactly the
same state of motion and spin
(Pauli's exclusion principle). This
principle is indeed at the very root
of the periodic structure of the
system of chemical elements, the
erstwhile mystical numbers 2, 8,
18, 32 of the elements in the dif-
ferent periods simply being the
four lowest values of the 2n2 with
integral nr as required when the
exclusion principle is conjoined
with quantum mechanics.

Quantum - mechanics has been
successful in elucidating the struc-
ture and forces in atomic nuclei.
Extension of its methods also
gives a good account of the corpus-
cular properties of light (photo-
electric effect). It has led to valu-
able results in the problem of the
interaction of light and matter,
and indeed of all known particles,
albeit only to a degree.

Quantum Theory. Physical
theory of radiation first enunciated
by Max Planck (g.v.)in 1900. The
classical theory, which assumed
that the energy in electromagnetic
waves was continuous and hence

could be subdivided indefinitely,
failed to account for the observed
distribution of energy in " black
body radiation,'1 or the heat and
light waves emitted from a small
hole iii an otherwise closed cavity,
at any particular temperature.
Planck suggested instead that
radiant energy could exist only in
multiples of a small unit or
quantum. All the quanta of a
particular wavelength are iden-
tical, but the energy of these is
directly proportional to the fre-
quency of the radiation. Thus
visible light has a frequency
millions of times higher than the
shortest wireless waves; hence
the energy of its quanta is millions
of times greater. The word photon
(Gr., light) is often used as a
synonym for quantum, and pho-
tons are found to behave rather
like the molecules of a gas, except
that one photon cannot be distin-
guished from another. The mathe-
matical expression of Planck's
theory is contained in the state-
ment E=hv, where E is the energy,
h is Planck's constant equal to
6-622 xlO-27 erg second, and v is
the frequencv of the radiation.

Quanza. Variant spelling of the
West African river Kwanza (q.v.).

Quarantine (Fr. quarantaine,
period of 40 days). Period during
which ships, goods, or persons com-
ing from countries where infectious
disease prevails are interdicted
from communication with the
shore. The term is derived from
the fact that usually the period
was made to cover 40 days. Origin-
ally instituted as a protection
against the importation of plague,
and later employed as a defence
against cholera and yellow fever,
quarantine in the old sense is now
abolished in Great Britain, the
Quarantine Act of 1825, which
embodied the earlier regulations
on the subject, having been re-
pealed. The Public Health Act,
1936, gives the minister of Health
power to make regulations (after
consultation with the board of
Trade or the ministry of Civil
Aviation) to prevent danger to
public health from vessels or air-
craft arriving in the U.K. and to
prevent infection being carried by
vessels or aircraft leaving the
country. There are many inter-
national conventions regarding
these matters. There are also, in
Great Britain, regulations under
which dogs imported from abroad
are kept in quarantine for a
definite period.

Quaritch. Name of a British
family of booksellers, Bernard
Quaritch, the founder, was born

at Worbis, in Saxony, of Slavonic
origin, April 23, 1819. He settled
in London in 1842 and was natur-
alised in 1847. Quaritch started
as a second-hand bookseller at
Castle Street, Leicester Square
removing in 1860 to Piccadilly,'
where he made his business one of
the chief book buying centres of
the world. He was a book collector
of fine discrimination who paid
record prices for rarities. The early
editions of FitzGerald's Omar
Khayyam were published by him.
He died at Hampstead, Dec 17
1899.
His son, Bernard Alfred, was
born Jan. 13,1871, and educated at
Charterhouse, joining the family
business in 1889. In 1907 he
moved to Grafton Street, and died
Aug. 27, 1913.
Quarles, FEANCIS (1592-1644).
English poet. Born at Romford,
Essex, May 8, 1592, he was edu-
cated at Christ's College, Cam-
bridge. Appointed in 1613 cup-
bearer to Elizabeth of Bohemia,
daughter of James I, he accom-
panied her to Germany. Secretary
to Archbishop Ussher in 1629, he
was chronologer to the city of
London from 1639 until his death,
Sept. 8, 1644. He was buried in
the church of S. Olave, Silver
Street. A Royalist, who wrote
several pamphlets denouncing par-
liament, Quarles is best remem-
bered by his Emblems (moral and
religious verse), 1635, and especi-
ally by his prose Enchiridion, 1641,
a collection of essays and aphor-
isms. While one of the meta-
physical poets, full of strained
conceits, and something of a Puri-
tan, he possessed a lively fancy
and much felicity of expression.
Quarnero, Quarnerolo. Older
spellings of Carnaro and Carnarolo,
Italian names for the channels on
either side of the island of Ores
(Italian Cherso), in the Adriatic.
They became Yugoslav waters in
1947, and are called in Serbo-
Croat Kvarner and Mali Kvarner.
Quarrying. Removal of por-
tions of rock from open pits or
caverns cut in the earth for that
purpose. The word quarry, and its
French equivalent carriere, are con-
nected with the Lat. quadratus,
squared, denoting a quarry as a
place from which squared stones
are cut.
Methods of quarrying depend
mainly on the position of the rock,
its hardness, its structure, and the
purpose for which it is required.
A hill slope is the best site for a
quarry, for its floor is not then
sunk below the general surface of
the ground, and there is no dim-